protocol. In the beginning stage, we present the HDAF mode, which can be work like a Decode-and-Amplify (DF) or Amplify-and-Forward (AF) modes based on the best of its performance in the FD EH relaying network. Furthermore, the closed-form expression of the outage probability (OT) is analyzed and derived in connection with the primary system parameters. Besides, the comparison of the system performance in the AF, DF, and HDAF is proposed and investigated. Finally, all the results are convinced by the Monte Carlo simulation for all cases.
System Model
In this section, Figure 1 presents the HDAF of the FD EH relaying network in the TS Protocol. In this model system, the information is transferred from the source (S) to the destination (D), through an energy-constrained intermediate relay (R) . The energy harvesting (EH) and information transferring (IT) phases of the system model are drawn in Figure 2 . In this scheme, T is the block time of the proposed system. In the first interval time (αT), where α is the TS factor α ∈ (0, 1), the R harvests energy from the S. Here; we consider the interference noise at the relay node which the factor f. In the remaining interval time (1-α) T, the information is transferred from the S to R and D, as shown in Figure 2 . All the fading channels from S to R and R to D are proposed as the Raleigh fading channels [16] [17] [18] [19] [20] . 
System Performance Analysis
The received signal at the relay can be expressed as (1 ) 1
where we denote 1
The received signal at the destination can be given as
where RD h is the channel coefficient and d n is the zero-mean AWGN with variance N0. In this paper, we consider the hybrid Decode-Amplify and forward (HDAF) protocol. In the AF protocol, the relay amplifies the input signal by a factor  which is given by Moreover, then substituting (1) into (5), the received signal at the destination can be rewritten as
after doing some algebra, the end to end signal to interference noise (SINR) can be obtained as in [21]     22 2 2
substituting (2) into (7) , the end to end SINR at the destination can be reformulated as
where we denote 0 s P N = .
DF
In the DF protocol, from (1) the SINR at the relay can be given as (9) from (3) the SINR at the destination can be expressed as
Outage Probability (OP)
In HDAF protocol, the OP can be defined as follows
where DF OP and AF OP are the outage probabilities in case of DF and AF modes, respectively, and 2 21 R  =− is the threshold of the system and R is the source rate.
The first term in (11) 
where we denote 
the probability of operating in DF mode is given by
using the law of conditional probability, (14) can be reformulated as
Since, from (9) and (10) 
Numerical Results and Discussion
In this section, we investigate the influence of the primary system parameters such as α, ψ, η, and RFro on the OP of the proposed model system and the comparison of the AF, DF, and HDAF modes on the system performance [22] [23] [24] [25] . In Figure 3 , the effect of η on the system OP is plotted. In this case, we consider three cases of AF, DF, and HADF modes and set the main system parameters as α = 0.8, ψ = 1 dB, and R = 0.5 bps/Hz. In this figure, we can see that the OP of AF and DF modes have a slight decrease the increases with rising α, but the OP of the HDAF mode has a tendency decrease with rising α. It can be observed that the HDAF mode has a better system performance in comparison with the both AF and DF modes. Furthermore, the influence of ψ on the system OP is illustrated in Figure 4 for the AF, DF, and HDAF modes. Here we set η = 0.8, α = 0.5, and R = 0.5 bps/Hz for this model system. Again, the system OP of all three modes significant decrease when ψ rises from 0 to 50 dB and the system OP in HDAF mode is better than other cases. In Figures 3 and 4 , all simulation results using Monte Carlo simulation is the same with the analytical results.
Moreover, the influence of R and α on the system OP is dawn in Figures 5 and 6 , respectively. In these Figures., we investigate all AF, DF, and HDAF cases with the main parameters are set as α = 0.8, η = 0.8, ψ = 1 dB, and R = 0.5 bps/Hz. From the results, we can see that the system OP in HDAF mode is a lot of better than in AF and DF modes. Then, the system OP increases with rising R from 0 to 7 and decreases with rising α from 0 to 1, respectively. All the analytical results agree with the simulation results using Monte Carlo simulation. 
Conclusion
In this research, we propose and investigate hybrid Decode-Amplify And Forward Protocol (HDAF) of the Full-Duplex (FD) Energy Harvesting (EH) Relaying Network with the Time Switching (TS) protocol. In the beginning stage, we present the HDAF mode, which can be work like a Decode-and-Amplify (DF) or Amplify-and-Forward (AF) modes based on the best of its performance in the FD EH relaying network. Furthermore, the closed-form expression of the outage probability (OT) is analyzed and derived in connection with the primary system parameters. Also, the comparison of the system performance in the AF, DF, and HDAF is proposed and investigated. Finally, all the results are convinced by the Monte Carlo simulation for all cases. The results can provide the novel recommendation for the wireless relaying communication network shortly.
